BROMOTEC
ADVANCED FI LM TECHNOLOGY FOR MODERN FUM GATI ON DENMANDS

David S lorns

LAWSON MARDON SM TH BROTHERS - A subsidiary of Alu-Suisse
Lonza has been manufacturing hi barrier gas inperneable

h
filmfor methyl brom de groung sterilising for over 10
years

The initial devel opnent of the filmwas carried out in the
early 80's in response to the Dutch governnent's concern
abouf air and water contamnation in the westland of
Hol | and.

Tests were carried out in conjunction with the Institute

for Land and Water M?gigement, the Institute for Pesticide
research and T.N.O e

Fol lowing the successful conclusion of these tests,
procedures were introduced with the force of Iaw that

required the use of inperneable film together with reduced
MeBr dosage (from100g/m2 down to 40g/m2).

This procedure was then used for the ensuLn% 7 —.? ears,
and hundreds of tonnes of gas  barrie fi used

successfully at these | ow dosages.

The technol ogy required to manufacture high barrier filns
is considerably nore conplex than that used to nmake the
standard singlé layer filnms.  The technique enployed iIs
mul tilayer coextrusion which consists of using three or
nore extruders to nelt and pressurise different polyners
and force the polyners through a conplex die to enﬁ{g?.?s
three discrete layers although in a single film errim
is then blown into a |arge bubble as for standard film

The advantage of this process is that it allows the best
properties of the polymers to be combi ned.

The control of this process is obviously much nore conpl ex
than when a single layer is involved particularly in the

manuf acture of gas i nperneabl e sheeting.

The chem stry/ physics of inperneability is based on the
rate of transport of a_gas or vapour through the polymer
nmol ecul ar structure. This wll depend on may paraneters
but basically each polynmer wll provide a barrier to a
particular gas. There i's often a relationship between the
perneabilit%%to different gases but this is not totally
reliable. have selected a particular polymer in this
case in the core layer to be particularly inpermeable to

MeBr. (If other gases are used then other polyners are
avail abl e).

In addition to the product requirenments there is a najor
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requi rement for consistency. Since the perneability is
dependant on thickness it is obviously vital that the
t hi ckness of the layer providing the barrier is accurately
controlled, other properties such as mechanical strength
puncture resistance nust also be carefully nonitored.

The princiPaI business of L.M Smth Brothers is food
packaging filns Probably because of famliarity nost

Feople consider these types of filmto have a relatively
ow technical basis.

The problens of the food industry are however on the
contrary extremely conplex, and protecting the package
content's from oxygen, water vapour, taint, contamnation
and physical danmage is a demandi ng task.

The technolo?y that has been developed in this nmarket is
directly applicable to the manufacture of high strength,

highly 1 npermeable film for the fum gation business.

Control of gauge of the barrier layer is critical and needs
to be controlled within 2 mcrons (1\10 the thi ckness of a
human hair). There are tw areas of gauge to be
consi dered; average gauge and spot gauge.

State of the art coextrusion equi pment such as is used to
make Bronmotec, now nonitors gravinetrically the polyners
going into the extruders, and since what goes in nust come
out, the ratio of the individual |ayers can be accurately
control | ed. This effectively controls average |ayef
t hi ckness.

Localised thin spots can be just as detrinmental providing
an escape route for the gas and hence reduced concentration
of fumigant in that area. Fortunately the process itself
is not subject to major changes during running and it is
feasible to examne layer distribution round the bubble b

using a cross sectioning technique conbined wt

m croscopy.

Sophi sti cated equi pnent, extensive quality control,

statistical process control will all be required to ensure
consi stent perfornance.

Detailed studies in Israel, France, Spain, Belgium UK
and Italy have, now proved that it is feasible to reduce
dosage levels by up to 50% when using barrier sheet.
Ef fective use of polyner and film technology allows the

fonﬁentration/tine factor to be kept above the critical
evel .

Al though the bulk of the work has been carried out on MeBr
studies it is certain that advanced filmtechnology wll be
required to provide a gas barrier regardl ess of the type of
fumgant in use, if we are to protect the operators, and
reduce or elimnate harmto the environnent.

46- 2



Em ssienetigen bij bodenontsnetting net nethyl brom de
BIJDRAGE TOT EEN VERGELIJKEND VAN EEN ZESTAL
AFDEKFQOLI ES

(Em ssion neasurenents on ground sterilising with

nmet hyl brom de a conparison of six covering filns)

C Huygen and F w van Ijsel report no: Gl166 Cctober
1982. T.N. O HOLLAND.

USE OF GAS TIGHT PLASTIC FI LMS DURI NG FUM GATI ON COF
GLASSHOUSE SO LS WTH METHYL BROM DE.

Si gni ficance of perneation and | eakage for the emnission
into the outside air.

ACTA HORI CULTURAE 152, 1983.

H De Heer, L.M G Th Tuinstra, R Hamaker,

A MM van der Burg.

USE OF GAS TIGHT PLASTIC FI LMS DURI NG FUM GATI ON COF
GLASSHOUSE SO LS W TH METHYL BROM DE.

Ef fects on the Brom de - | on Mass Bal ance for a Bol der
D strict.

ACTA HORI CULTURAE 152, 1983.

HDe Her, L.MGTh Tuinstra, R Hamaker,

A MM van de Burg.
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